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Claim Rejections - 35 USC § 101 

1. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful improvement 
thereof, may obtain a patent therefor, subject to the conditions and requirements 
of this title, 

2. Claims 45 -50 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to not-statutory subject mater. 

Regarding claim 45, the image processing method must be implemented on a 
computer readable medium and it must contain computer executable instructions. 
Otherwise, the instructions cannot be executed. 

Regarding claim 46. the image processing method must be implemented on a 
computer readable medium and it must contain computer executable instructions. 
Otherwise, the instructions cannot be executed. 

Regarding claim 47, the image processing method must be implemented on a 
computer readable medium and it must contain computer executable instructions. 
OthenA/ise, the instructions cannot be executed. 

Regarding claim 48, the Image processing method must be implemented on a 
computer readable medium and it must contain computer executable instructions. 
Othenvise, the instructions cannot be executed. 
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Regarding claim 49, the image processing method must be implemented on a 
computer readable medium and it must contain computer executable instructions. 
OthenA/ise, the instructions cannot be executed. 

Regarding claim 50, the image processing method must be implemented on a 
computer readable medium and it must contain computer executable instructions. 
OthenA^ise, the instructions cannot be executed. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent In the United 
States. 

4. Claims 1, 2, 6, 8. 10. 11, 13, 15, 18, 19.20,21,22,24,39,42,43,44,45,46,48, 
49 and 50 rejected under 35 U.S.C. 102(b) as being anticipated Gur I (US 5627907). 

Regarding claims 1. 2. 6, 8, 10. 11, 13, 15, 18. 19, 20. 21. 22. 24. 39, 42. 43. 44, 
45, 46, 48, 49 and 50, Gur I discloses a method for registering images, comprising: 
segmenting a feature of interest [(paragraph 17 line 1). segmenting a corresponding 
feature of interest in a second image (Gur I, paragraph 18 lines 1-2); registering the first 
image with the second image by aligning the feature of interest with the corresponding 
feature of interest(Gur I, Paragraph 18, especially lines 6-7); and storing image data 
corresponding to registration. The boundary information would have to be stored 
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because it is needed in later processing. The longest axis must be computed for 
example (paragraph 33). Since the boundary is registered and stored two points on the 
boundary are registered and stored as required in claims 1, 2, 6, 8, 10, 11, 13, 15, 18, 
19, 20. 21 , 22. 39, 42. 43, 44, 45, 46. 48, 49 and 50. 

In Gur Ts method, the boundary is detected. Then the images are aligned (Gur I, 
Fig 4A S3 and S4). Thus, a point on the boundary is used to align two images and 
subtract them as required in claim 13. 18, 19 and 44. Also a second point on the 
boundary would be needed to align two images and subtract them as required in claims 
21 , 22, 24 and 50 (Gur I, Fig 4A S3 and S4). Then the feature of interest is framed and 
mapped back to the original image. (Gur I, Fig 4A S7). The boundary information 
would have to be stored because it is needed in later processing. The longest axis 
must be computed for example (paragraph 33). Since the boundary is registered and 
stored two points on the boundary are registered and stored as required in claims 13, 
18, 19, 21. 22. 24, 44 and 50. 

Notice the first reference point and the second reference point are location 
markers for the registration since they are on the boundary as required in claim 24. 

Gur I displays the suspicious regions (Gur I paragraph 72, Gur I fig 8 step s828 
combined) as required in claims 2,11, 43. 44, 46, 49 and 50. 

The feature of Interest and the corresponding feature of interest are an anomaly 
as required in claim 15. 
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The segmentation step is automated as required in claim 18. (Gur I, paragraph 

188) 

The registration step is automated as required in claim 19 [(Gur I, abstract, lines 
3-8) If abnormal regions are detected and displayed using the computer, they are 
registered)] 

The process of segmentation fixes the size of the abnormality (i.e. the feature of 
interest) in the first and second regions. One of ways listed for identifying the 
abnormality is to determine ifs size (Gur I, paragraph 21). Thus, Gur I taught a 
procedure for sizing the abnormality (i.e. the feature of interest), as required in Claims 
21 and 22. 

Notice that one or more computer aided techniques are used to identify and size 
the feature of interest and the corresponding feature of interest as required in claim 22. 
[The segmentation step was automated (Gur I, paragraph 188). The identification step 
was automated (Gur I. abstract lines 4-5)]. 

Regarding Claims 39, Gur I lists 6 means for identifying a feature of interest. (Gur 
I, paragraph 28). 

5. Claims 1, 2 and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Rosinko (EP 1057455A2), hereafter referred to as Rosinko. 
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Regarding claim 1, Rosinko discloses a method for aligning images, comprising: 
identifying a feature of interest in a first image [(P1 1 line 43 and P1 1 line 50-53 and p12 
lines 9-11 combined). The working image is the first image] 

identifying a corresponding feature of interest in a second image[(P1 1 line 43 and P1 1 
line 50-53 and pi 2 lines 9^1 1 combined), the live fluoro image is the second image]; 
registering the feature of interest within the first image with the corresponding feature of 
interest within the second image; and storing registration data corresponding to 
registration. [(P1 1 line 43 and P1 1 line 50-53 combined and pi 2 lines 9-1 1) The working 
image is the former image. Overlaying the working image onto the live fluoro image in 
such a way that the radiopaque markers overlap amounts to registering the features of 
interest. ] 

The registration data is displayed as an overlay of the first image and second 
image in stack mode as required in claims 2 and 4 [( Fig 1 # 106 and #116 and pi 2 
lines 9-11)]. 

6. Claims 6 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Gihuijs, et. al. (US 6317617) hereafter referred to as Gihuijs. 

Regarding Claims 6 and 9, Gihuijs discloses a method for registering images, 
comprising: segmenting a feature of interest in a first image (paragraph 10 and 
paragraph 1 1 , lines 7-9); segmenting a corresponding feature of interest in a second 
image(paragraph 10 and paragraph 11, lines 7-9); registering the first image with the 
second image by aligning the feature of interest with the corresponding feature of 
interest [(paragraph 30 lines 1-3 and paragraph 31, lines 1-3) If the images are 
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displayed, they have to be registered]; and storing image data corresponding to 
registration. Note: first image and second image are acquired by different modalities 
(paragraph 31 lines 1-3). 



Claim Rejections - 35 USC § 103 
7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which siaid subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 . 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



0. 

9. Claims 3, 5, 7. 12, 14;^41 and 47 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gur I (US 5627907) in view of Roehrig et. al. (US 6075879) 
hereafter referred to as Roehrig II. Notice that Roehrig III (application no 09/990508) 
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incorporates both Gur I (Paragraph 6 line 9) and Roehrig 11 (paragraph 6 line 14 by 
reference. 

Regarding claims 3, 5, 7, 12, 14, 17, 41, and 47, Gur I teaches all of the limitations of 
claims 1, 2, 6, 1 1, 13, 19, 20, 21, 44, 45 and 46. Gur I fails to teach a method where the 
first image and the second image are acquired in different temporal settings. Roehrig II 
compares a suspicious region with a suspicious region from 12 months ago (Roehrig II, 
Col 13 line 62). Therefore, it would have been obvious to one of ordinary skill at the 
time of the invention to compare the suspicious regions from different temporal settings. 
They would have been motivated to do this in order to monitor the behavior of the 
abnormality over time. 

Roehrig II also include a method of displaying the registration data comprises 
displaying a composite image of the first image and the second image as required in 
claims 3, 5, 12, 14, 41 and 47. (Col 5, Lines 50-56 and Col 5 lines 29-39). 

10. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gur I 
(US 5627907), hereafter referred to as Gur I, in view of Gur ll(US6067372). 

As shown above, Gur I teaches all of the limitations of claim 13 except having the 
reference point at the middle of the feature of interest. Regarding Claim 16, Gur II 
teaches a method of wherein the first reference point is the middle of the feature of 
interest; and the second reference point is the middle of the corresponding feature of 
interest. (Gur II, paragraph 25, lines 3-4). Therefore it would have been obvious at the 
time of the invention to modify Gur I by using the middle of the feature of interest as the 
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reference point. They would have been motivated to do so because Gur H's method 
was published later then Gur Ts method. Therefore, it would appear that Gur thought 
the method described in Gur II was better. Note that Gur II incorporates Gur I by 
reference. 

1 1 . Claim 23, 29, 30 and 31 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Gur et.al. (US 6067372), hereafter referred to as Gur I. in view of 
Giger et al (US 5133020) hereafter referred to as Giger. (Notice Roehrig et. al. 
(Application No 09/990508), hereafter referred to as Roehrig III incorporates both Gur I 
(Roehrig III, paragraph 6 line 9) and Giger (paragraph 5 line 5) by reference. ) 

Regarding claim 23, Gur I teaches all of the limitations of claims 21 . Gur I fails to teach 
a method, wherein the feature of interest and the corresponding feature of interest are 
manually identified. Giger teaches a method wherein the feature of interest and the 
corresponding feature of interest are manually identified. (Giger, Paragraph 25 lines 7 - 
9). Therefore it would have been obvious to one of ordinary skill at the time of the 
invention to use a method wherein the feature of interest and the corresponding feature 
of interest are manually identified. They would be motivated to do so, since no 
automated detection scheme is perfect. Thus, it is important to give doctors the ability 
to manually correct the results. 

Regarding claims 29 and 30, Gur I teaches all of the limitations of claim 21 . Gur I fails 
to explicitly teach a method, comprising accessing the registration data to compare the 
first image with the second image. Giger teaches a method further comprising 
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accessing the registration data to compare the first image with the second image. 
(Giger, paragraph 4 lines 3-4 and paragraph 4 lines 8-12 and Paragraph 3 lines 9 and 
10). In order to compare images of the abnormality separated by a several month 
interval, registration data would liave to be accessed. Regarding claim 30 Giger uses 
the registration data to compare the abnormal regions, which are the regions of interest. 

Regarding claim 31, Gur I and Giger teach all of the limitations of claims 21 and 30. 
Giger displays a composite image of the suspected lesion, (paragraph 12, fig. 8, 
paragraph 3 lines 9-10 and paragraph 2 line 7). 

12. Claim 25-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gur 
I (US 5627907) hereafter referred to as Gur I, in view of Moshfeghi (US 5633951), and 
in further view of Giger (US 51 33020). 

Regarding claim 25 - 28, Gur I teaches all of the limitations of claims 21 and 24. Gur I 
fails to explicitly teach registration of the abnormality using various transformations such 
as warping. Pertaining to the same field of endeavor of registering medical images, 
Moshfeghi uses warping to registers a general regions. (Section 2, contour extraction). 
Moshfeghi's method first requires boundary extraction. If only one slice is used rather 
then a several slices (Moshfeghi, Col 7 line 15). the method becomes 2d rather then 3d. 
The boundary of the abnormality will be a 1 dimensional curve and the abnonnality will 
be a 2 dimensional feature of interest. Gur I has already extracted an appropriate 
boundary [(Gur I, paragraph 18, line 9) the regions are framed], so there is no need to 
apply Moshfeghi's contour extraction algorithm(Moshfeghi, Section 2. contour 
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extraction). If Moshfeghi's algorithm is applied to a rigid body, it will register the rigid 
body as required in claims 25 and 26. (Col 1 lines 24-47). If a warped registration is 
required, in order to register a warped abnormality, it can do an elastic registration (Fig 
2 #38 and Fig 2 # 40) as required in claim 28. In an intermediate step each point on the 
2d abnormality would be registered with a triangle on the other 2d abnormality. Since 
these abnormalities are planar in the 2d modification of Moshfeghi's algorithm, this 
intermediate step would amount to rigid body registration as required in the first part of 
claim 28. Then later in a warped registration is performed, as the steps are iterated. 
(Col 1 1 , lines 22-25.). Moshfeghi uses his algorithm to register medical images. Giger 
compares mammogram abnormalities at different times (paragraph 3 lines 9-10). Giger 
realizes the importance of registering mammogram images using warping (paragraph 4, 
lines 7-12). Therefore, it would have been obvious to one of ordinary skill at the time of 
the invention to register the abnormalities using with respect to translation, rotation 
and/or elasticity and warping. They would have been motivated to do so they could 
monitor the behavior of the abnormality over time. 

13. Claims 32, 35, 36, 37 and 38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gur I (US 5627907) in view of Giger et al (US 5133020) hereafter 
referred to as Giger. 

Gur I teaches a system for registering images comprising: one or more imaging 
systems for acquiring(Fig. 1 # 1) and storing images (Gur I, paragraph 4); a first 
interface for reviewing (Gur I, paragraph 72) and processing (abstract lines 4-9), a 
storage for storing image registration data; and wherein registration of the images is 
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based on alignment of corresponding features of interest in the images. However Gur I 
fails to explicitly teach an interface for manually registering or accessing the images. In 
Giger's method, the doctor can manually register (Giger, paragraph 25, lines 6-9) or 
access (paragraph 42 lines 2 -3) images through a first interface. Therefore, it would 
have been obvious for one of ordinary skill to use a method where doctors can manually 
register the images. They would have been motivated to do so, because some doctors 
would distrust a fully automated detection algorithm. Such an algorithm could be a 
liability risk if it did not have a 100% success rate. Having a manual registration option 
would make the detection algorithm more sellable. 

The system includes analog to digital device or scanner (Gur I, paragraph 7) for 
converting analog film images to digital images as required in claim 35. 

The images are digital images and digitally-acquired images (Gur I, Fig 1 # 1) as 
required in claim 36. 

The images are digitized images and scanned images as required in claim 37 
[(Gur I, paragraph 7) scanned images are digital images.] 

Gur I teaches an imaging systems are at least one of a conventional X-ray 
imaging system, a digital X-ray imaging system, a CT imaging system, and a MR 
imaging system as required in claim 38. [(Fig 1 # 1) Digital xrays are used] 

14. Claims 33, 40 and 41 are rejected are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gur I (US 5627907) in view of Giger et al (US 5133020) hereafter 
referred to as Giger and in further view of Roehrig II et. al. (US 6075879) hereafter 
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referred to as Roehrig II. (Note that Roehrig lll(applicatlon no 09/990508) incorporates 
Gur I (Roehrig III, paragraph 6 line 9),Roehrig II (Roehrig III, paragraph 6 line 14) and 
Giger (paragraph 5 line 5) by reference.) 

Regarding claim 33, 40 and 41, Gur I and Giger teaches all of the limitations of 
claims 32 and 39. Gur I fails to teach the use of a second displaying device. Roehrig II 
includes a method of displaying the registration data comprises displaying a composite 
image of the first image and the second image as required in claim 33, 40, and 41. (Col 
5, Lines 50-56 and Col 5 lines 29-39). The following also pertains to claim 33. It would 
be obvious to one of ordinary skill at the time of the invention to modify Gur I and 
include a second display device. They would be motivated to do this so that the 
radiologist could compare the original image with the image highlighting the 
abnormality. Although Roehrig II does not explicitly say his backlighting station can also 
view registered images, it would be obvious to one of ordinary skill at the time of the 
invention to give it that capability. The backlighting station can view mammograms. 
They would be motivated to give the backlighting station the ability to view registered 
information, so that the doctor would not have to always turn on the display device. 
15. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gur I in 
view of Giger et al (US 5133020) hereafter referred to as Giger and in further view of 
Roehrig et. al. (US 6075879) hereafter referred to as Roehrig II and In still further view 
of Roehrig (Application No 09/990508) hereafter referred to as Roehrig III. 

Regarding claim 34, Gur I, Giger and Roehrig II and teaches all of the limitations 
of claims 32 and 33. Roehrig II teaches a system that has all of the elements of a 
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PACS workstation. A PACS workstation has a picture archive(Roehrig II has on Col 5, 
Lines 50-56 and Col 5 lines 29-39) and communication system [various devise are 
connected together) and a computer network for digitized radiologic images(Roehrig II 
has on Col 5, Lines 50-56 and Col 5 lines 29-39) and reports. Roehrig III considers the 
option of combining the display panel 308 and the wet reader viewer 306. (Roehrig III, 
paragraph 35). Thus, it would be obvious to combine all of the elements of the PACS 
workstation onto one interface. They would have been motivated to do that so that the 
system could be more compact. (Note that Roehrig lll(application no 09/990508) 
incorporates Gur I (Roehrig III, paragraph 6 line 9), Roehrig II (Roehrig III, paragraph 6 
line 14) and Giger (paragraph 5 line 5) by reference.) 

16. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rosinko 
et. al. (US 6075879) hereafter referred to as Rosinko in view of the article "improved 
Localization of Coronary Stents Using Layer Decomposition." 

Regarding Claim 3, Rosinko teaches all of the limitation set forth in claims 1 and 
2. Rosinko can also display video images (Fig 1 # 106 and 1 16, p7 lines 39-50 ). 
According to (R Close. Methods and Materials, paragraph 1 lines 1-4), It is standard to 
view a sequence of Cine x-ray images during current interventional coronary 
procedures. Therefore equipment is available for displaying a Cine X-ray image 
sequences. Thus, it would be obvious to one of ordinary skill to have displaying the 
registration data comprise displaying a cine serial view of the first image and the second 
image as required in claim 3. They would be motivated to do so so that the doctor could 
see the catheter while positioning it. 
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Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

US 54900516 teaches a method and system to enhance medical signals for real-time 
analysis and high-resolution display. Robert Close et. al discusses a method of 
improved image guidance of coronary stent deployment. John C. Russ "The Image 
Processing Handbook" discusses image processing methods. US 4683377 discloses a 
"Subtraction processing method and apparatus for radiation images". 

1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bruce Sampson whose telephone number is 571-272- 
3018. The examiner can normally be reached on Monday-Friday (1st Friday off) 7:30- 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supen/isor, Chris Kelley can be reached on 571-272-7331 The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




